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Tripod Mandibular Advancement Surgery Used in a Class II Malocclusion with
Receding Lower Jaw
Abstract
This report concerns a relatively simple and reliable method of managing a case of maxillary dental
malocclusion combined with a minor underdeveloped and receding mandible.
The chief complaint of the patient was crowded upper anterior teeth and receding chin. After a thorough
examination, the patient was diagnosed with a relatively normal maxilla with a slightly small mandible.
Impacted upper left canine and missing lower central incisors were noted.
The main treatment goal was to combine surgery and orthodontics to gain the most benefit of treatment.
Tripod mandibular advancing surgery (TMAS) plus genioplasty was used as a single-jaw intervention.
Orthodontic mechanotherapy, devoid of temporary anchorage devices, was applied on the upper dentition
first and then lower dentition, after the surgery until completion.
The choice of tooth removal had been made corresponding to the patient's upper left canine impaction
and congenital missing of bilateral permanent lower central incisors. Impacted canine, upper right
premolar and a retained primary lower central incisor were further extracted.
An auxiliary intrusion arch wire with tip-back bends was effective in managing the patient’s deep bite.
Overerupted and upright upper incisors were leveled to gain appropriate torque and labial inclinations;
consequently, dental arch coordination in both transverse and vertical dimensions was the focus of the
treatment in preparation for subsequent TMAS.
TMAS enabled the early establishment of optimal overjet and overbite. A large degree of posterior tooth
extrusion using vertical elastics and residual extraction space closure were then accomplished after
surgery. Improved esthetic outcomes and stable occlusion were observed.
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Tripod mandibular advancement surgery (TMAS); Short lower anterior facial height; Receding chin;
Congenital missing of lower incisors; Single jaw orthognathic surgery
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CASE REPORT

Tripod Mandibular Advancement Surgery Used in a
Class II Malocclusion with Receding Lower Jaw
Yu-Ting Wang a, Yu-Ling Cheng a, Ming-Jeaun Su a, Huei-Mei Tsai a,b, Yi-Min Liu a,*
a
b

Dr. Su's Teamwork Orthodontic Center, Taipei, Taiwan
Dental Department, Taipei Medical University, Taiwan

ABSTRACT
This report concerns a relatively simple and reliable method of managing a case of maxillary dental malocclusion
combined with a minor underdeveloped and receding mandible.
The chief complaint of the patient was crowded upper anterior teeth and receding chin. After a thorough examination,
the patient was diagnosed with a relatively normal maxilla with a slightly small mandible. Impacted upper left canine
and missing lower central incisors were noted.
The main treatment goal was to combine surgery and orthodontics to gain the most beneﬁt of treatment. Tripod
mandibular advancing surgery (TMAS) plus genioplasty was used as a single-jaw intervention. Orthodontic mechanotherapy, devoid of temporary anchorage devices, was applied on the upper dentition ﬁrst and then lowers dentition,
after the surgery until completion.
The choice of tooth removal had been made corresponding to the patient's upper left canine impaction and congenital
missing of bilateral permanent lower central incisors. Impacted canine, upper right premolar and a retained primary
lower central incisor were further extracted.
An auxiliary intrusion arch wire with tip-back bends was effective in managing the patient's deep bite. Overerupted
and upright upper incisors were leveled to gain appropriate torque and labial inclinations; consequently, dental arch
coordination in both transverse and vertical dimensions was the focus of the treatment in preparation for subsequent
TMAS.
TMAS enabled the early establishment of optimal overjet and overbite. A large degree of posterior tooth extrusion
using vertical elastics and residual extraction space closure were then accomplished after surgery. Improved esthetic
outcomes and stable occlusion were observed. Taiwanese Journal of Orthodontics 2022;34(1):31e46
Keywords: Tripod mandibular advancement surgery (TMAS); Short lower anterior facial height; Receding chin;
Congenital missing of lower incisors; Single jaw orthognathic surgery

INTRODUCTION

A

n adult patient initially consulted orthodontists because of anterior deep bite and
upper incisor crowding. The patient underwent a
tripod mandibular advancement surgery (TMAS)
limited on the mandible. His receding mandible
was owing to short mandibular corpus, so
correction would be better off with surgery on the
lower jaw.

TMAS is a common orthognathic technique usually applied to patients with deep bite and low
mandibular plane angle with an overprominent
chin. This technique is appropriate to increase the
lower facial height and prevent the chin from being
brought too far forward by surgery.1,2
An important setup in TMAS is to delay the
leveling of the preexisting curve of Spee of the lower
dentition before moving the mandible forward. The
depth of this curvature would be preserved without
losing its original vertical height. Only the incisor
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and bilateral second molars should contact the
upper teeth, and three-point landing during lower
jaw advancement can be anticipated. Genioplasty
was performed to improve the soft tissue proﬁle.3
Before the TMAS phase, several dental and
occlusal interferences should be removed, especially
in the upper dentition. Tooth extraction was performed, followed by reshaping of the arch form,
intruding the upper incisors with the correct torque,
and creating sufﬁcient overjet that does not interfere
with the lower incisor's forward path. The anterior
and posterior facial heights were both secured in the
early treatment stage.
In the postsurgical phase of treatment, vertical
dimensional problems were all addressed. Tooth
extrusion, complete leveling of the curve of Spee,
root parallelization, and extraction space closure
were feasible to reach the postsurgical treatment
goal thereafter.

Clinical examinations
A 25-year-old man, complaining of poor upper
anterior tooth alignment and a small chin, requested
orthodontic treatment. His medical and dental histories were nonspeciﬁc. Decreased lower third facial
height was found in the frontal view (Figure 1). The
patient had a normal middle third portion of the
face, and the facial proportion indicated that the
maxilla is closer to normal and the mandible was
receding. A convex proﬁle with insufﬁcient chin
projection was distinct. Both the upper and lower
lips were behind the E-line. The maxillary incisor
was exposed by 8 mm when smiling, without
gummy smile.
A 7-mm overbite, overerupted four upper incisors, and moderate crowding are presented in
Figure 2. The upper left canine was not found

Figure 1. Pre-treatment extraoral photographs. The lower third of the face was shorter than normal (1-a).

Figure 2. Pre-treatment intraoral photographs. Area of suspecting upper left canine impaction was noted as labial bulge in 2-c. Two lower central
incisors were missing and one retained lower primary central incisor was found.
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Figure 3. Pre-treatment study models. Class II molar relationship at both sides was reconﬁrmed. The upper left ﬁrst molar had severe axial inclination
to the mesial side. Curve of Spee was 3 mm in depth.

intraorally. Class II molar relationship was observed
bilaterally, but more severe at the left side because
of mesial migration of upper left posterior tooth.
The upper dental arch form was tapered and
collapsed at the left canine region. At the lower
dentition, two congenital missing lower central incisors were observed with one residual primary
incisor on site. The depth of the curve of Spee was
moderate, in 3 mm (Figure 3). The upper left canine
was conﬁrmed as horizontally impacted in a panoramic X-ray image. All third molars were present,
but two were impacted (Figure 4a).
Analysis results of the initial lateral cephalometric
radiograph ﬁndings are shown in Table 1. In the
sagittal aspect, the ANB angle was up to 9 , to
conﬁrm the skeletal discrepancy. The vertical
problem was the small upper anterior facial height
to the lower anterior facial height ratio because of a
small lower anterior facial height. The upper incisors were very upright and overerupted because of
jaw discrepancy and canine impaction that resulted
in a deep overbite, whereas the lower incisors had a
normal labial inclination and were not overerupted
(Figure 4b). The interincisal angle was very high up
to 152 . The distance between the upper incisor
edge and the stomion was 3 mm, which was longer
than the normal value.
The short lower anterior facial height was very
distinct; however, the broader transverse dimension
of the maxillary dental arch would be considered.
The upper dental arch is not narrow and does not
need expansion during treatment.

Anteroposterior cephalometry helped identify
that the patient had a broader transverse dimension,
with a facial index of 83%. Thus, the patient's face
could be classiﬁed as euryprosopic. The patient also
had a slight facial asymmetry and chin deviation to
the left side (Figure 4c).
Another lateral cephalometric tracing and measurement were performed.4 This was performed to
identify that the patient had longer than normal
mandibular ramus on both sides, slightly
decreased corpus length, and reduced gonial angle
(Figure 5).
Diagnosis
Mandibular retrognathism with decreased lower
anterior facial height was identiﬁed. Missing lower
incisors resulted in a shorter corpus length and
excessive anterior overbite. The patient had Class II
malocclusion with a relatively normal upper arch in
width and depth accompanied with horizontally
impacted upper left canine. The depth of the curve
of Spee increased moderately.
Treatment planning
In this case, the extraction strategies involved
extraction of the retained primary lower central
incisor and coordinately impacted upper left canine
and upper right premolar in presurgical orthodontics. No teeth were removed in the postsurgical
orthodontics.
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Upper arch reshaping and leveling with no arch
expansion are important procedures and can be
performed right after tooth extraction. Without
inserting any temporary anchorage devices (TADs),
a continuous auxiliary intrusion arch in the upper
dentition will be applied for incisor proclination.
Upper incisors should obtain optimized torque and
labial angulations.

Moreover, attenuation of facial convexity, enhancement of the lower anterior facial height, and facial esthetics could be considered with the use of bilateral
sagittal split ramus osteotomy, tripod mandibular
advancement, and sliding genioplasty on the lower
jaw.
The TMAS could speciﬁcally allow the lower incisors to meet the cingulum of the upper incisors to

Figure 4. Missing of two permanent lower central incisors was conﬁrmed. Upper left canine (yellow circle) was horizontally impacted (4-a). Upright
and over-erupted upper central incisors were distinct (4-b). Facial asymmetry was noted but negligible (4-c). Facial index (FI) is the ratio of facial
height (distance from nasion to gnathion) and facial width (distance between two zygomatic prominences), which was calculated as 83% in this
patient. 4-d shows over-erupted upper incisor was measured 3 mm.
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Table 1. Comparison of pre- and post-treatment cephalometric analyses.
The mean value was from 15 years old individuals

Mean

SD

Pre-treatment

Post-treatment

Vert-FH (degree)
SN-FH (degree)
SeN (mm)
Ar-S-N (degree)
Skeletal (A-P)
SNA (degree)
SNB (degree)
ANB (degree)
Wits (mm)
Mx. Length (Ar-A) (mm)
Md. Length (AreB) (mm)
Md-Mx. Diff. (mm)
CoeGn (mm)
A-NVert. (mm)
Pog-NVert. (mm)
Skeletal (Growth & VERTICAL)
PFH/AFH ratio
UAFH/LAFH ratio
LAFH (mm)
Y-axis (degree)
SN-MP (degree)
PP-MP (degree)
Upper Gonial Angle (degree)
Lower Gonial Angle (degree)
Dentition (A-P)
U1-SN (degree)
U1-NA (degree)
U1-NA (mm)
L1-MP (degree)
L1-Apog (mm)
L1-NB (degree)
L1-NB (mm)
Pog-NB (mm)
U1-L1 (degree)
Dentition (Vert)
sn-ss (mm)
U1-PP (mm)
U6-PP (mm)
ls-me (mm)
L1-MP (mm)
L6-MP (mm)
SOFT TISSUE PROFILE
NLA (degree)
Upper lip eEline (mm)
Lower lip eEline (mm)
pog-snVert (mm)

92.7
5.9
75.0
122.6

3.7
3.0
3.2
4.0

85
4
73
123

86
4
73
121

84.9
81.4
3.5
0.6
97.7
112.3
14.6
125.4
0.9
4.2

3.9
3.3
1.8
2.6
3.9
4.6
3.0
6.9
3.7
6.5

82
73
9
6
91
95
4
113
4
12

80
76
4
2
87
100
13
121
8
7

0.67
0.83
76.4
68.2
30.9
22.2
49.8
74.1

0.04
0.05
3.7
2.7
5.1
4.4
3.1
3.8

0.66
0.91
67
72
30
19
43
70

0.66
0.84
70
70
32
21
42
71

106.3
21.3
3.9
93.5
3.6
25.8
6.6
2.1
129.4

5.6
5.4
2.1
5.7
2.1
6.3
2.8
1.4
8.1

77
6
4
99
1
25
6
1
152

94
14
1
92
0
20
4
4
142

26.4
31.5
26.6
59.1
44.2
34.9

2.5
2.0
2.1
3.3
2.3
2.8

24
33
23
47
39
32

25
32
24.5
43
37
35

99.1
2.0
2.8
8.3

11.2
1.2
1.6
4.0

78
2
4
23

80
2
1
15

prescribed. In the initial phase of treatment, the efﬁcacy of the continuous auxiliary intrusion arch was
satisfactory (Figures 7 and 8). With bilateral anchorage
bends and simple reciprocal mechanics, retroclined
upper incisors and undererupted molars can be corrected simultaneously without TADs. Open coil
springs had been placed between the lateral incisor
and canine to establish an appropriate anterior Bolton
ratio. Some spaces left in place were beneﬁcial and
allowed the reformation of the upper arch into an
ovoid shape in proper width without expansion.
In the lower arch, the traditional tooth leveling in
the ﬁrst treatment stage usually ﬂattens the curve of

increase the vertical dimension, which could facilitate subsequent orthodontic tooth movement
(Figure 6).
A postsurgical orthodontic procedure would likely
involve a high degree of rapid tooth extrusion and
uprighting mostly in the lower posterior teeth by the
aid of short vertical elastics. For retention, wraparound retainers will be prescribed.
Treatment progress
Pre-adjusted edgewise ﬁxed appliances (0.022inch OPA-K, Tomy Company, Tokyo, Japan) were
35
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Figure 5. Pre-treatment cephalometric analysis. Normal values from Opdebeeck et al.4 were in red. Note that the patient had a long ramus and shorter
corpus length.

Spee. This is not applicable in the present case.
Limited leveling and extraction space closure were
necessary to preserve sufﬁcient overjet and overbite
for greater mandibular advancement. The curve of
Spee should not be leveled off before surgery. This
case is an exception, as the lower extraction space
was small from the primary incisor; therefore, it was
closed before surgery.

Orthodontic outcomes were appraised on the
lateral cephalograms at the end of this phase
(Figure 9). Upper incisor roots were distally moved,
and the incisor inclination angles were corrected to
near normal values following the orthodontic
treatment (Figure 10).
Before the TMAS phase, upper and lower third
molars were all extracted, and the lower dentition

Figure 6. Tripod mandibular advancement surgery (TMAS) in schematic illustration. The lower dentition was conducted forward to touch the upper
incisors with a proper overjet, and bilateral molars also moved forward to touch the upper molars. A 3 mm increase of vertical height can be obtained
and the lower anterior facial height (LAFH) changed from a to b.
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Figure 7. An auxiliary archwire with anchorage bends at its distal ends, was engaged into tubes of upper ﬁrst molars. The auxiliary intrusion arch was
tied on the main arch at the midline of the dentition. This delivered an intrusive force to upper incisors and corrected the deep bite. Lower dentition
was not yet bonded.

was bonded with brackets to achieve a slightly larger
overjet and close the spaces between the lower
anterior teeth. The upper main arch wire was
changed to 0.016  0.022-inch stainless steel wire.
Tripod mandibular advancement through bilateral
sagittal split osteotomy on the ramus, combined with
sliding genioplasty, was then performed (Figure 11).
Cephalometric superimpositions were also used
to distinguish the changes from the TMAS and
genioplasty; the B point was advanced 4.5 mm, and
the pogonion was advanced 8 mm (Figure 12). After
surgery, the patient's lateral proﬁle was greatly
improved, and a proper contour and position of the
chin projection were achieved (Figure 13).
By taking advantage of the postsurgical rapid
tooth movement within 4 months of higher osteoclastic activities and metabolic changes,5 the curve

of Spee was instantly leveled by lower premolar and
molar extrusions with orthodontic force (Figure 14).
The use of 4.5 oz. 3/16 inch up-and-down elastics
was helpful during the healing phase, and tooth
uprighting and extraction space closure were performed smoothly. A lower anterior interproximal
reduction was performed for the correction of the
anterior Bolton ratio.
Usually, the leveling of the curve of Spee is only
shortly delayed if the upper dentition was relatively
simple to treat orthodontically. In this case, the patient's upper dentition had gone through various
orthodontic procedures, such as tooth extraction,
upper incisor intrusion, tooth inclination correction,
and incisor root distal movement, except for the
total closure of the extraction space. The presurgical
treatment period spend 22 months. In this case, the

Figure 8. Upper right premolar extraction, arch developing, and space closure were done after surgery.
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facial appearance, with a reduction in facial convexity and a better relationship between the maxilla
and mandible (Figure 15). Esthetic outcomes were
also achieved with increasing cervical length and
distance of the soft tissue gnathion and neck point
(Figure 16).
An optimal overbite, overjet, Class I canine, and
molar relationship were achieved (Figure 17),
though the atypical extraction strategy was applied.
Genioplasty for vertical and horizontal lengthening
was very advantageous in this single-jaw surgery
(Figure 18).
Results of posttreatment cephalometry are shown
in Table 1 and Figure 19. The ANB angle decreased
from 9 to 4 , and the lower anterior facial height
increased from 67 to 70 mm. Upper incisors were
proclined 17 and intruded by 1 mm, and the lower
incisors were uprighted slightly. The vertical position of the upper molars was extruded by 1.5 mm,
and the lower molar was extruded by 3 mm. The
interincisal angle was reduced to 10 . Frontal
cephalometrics also revealed the change in the facial
index from being euryprosopic to mesoprosopic and
the improvement of facial asymmetry. Lengthening
of the lower facial third was easily accomplished,
and good facial proportion was consequently
attained (Figures 20 and 21).
A comparison of dental arch changes, including
the intercanine distance, arch depth, molar width,
and arch perimeter, is presented in Figure 22. The
upper and lower arches were slightly constricted,

Figure 9. Cephalometric radiograph taken before orthognathic surgery.

total treatment time was 40 months because many
appointments were postponed by the patient.
Treatment result
Orthodontics indeed became more effective after
orthognathic surgery. The patient presented a better

Figure 10. Superimposition of cephalometric tracings before TMAS, one made on ﬁrst visit and the other was taken 22 months later. Pre-surgical
orthodontic outcome included correction of the torque and labial inclination of the upper incisors.

38

Taiwanese Journal of Orthodontics
2022;34(1):31e46

Y.-T. WANG ET AL
TRIPOD MANDIBULAR ADVANCEMENT SURGERY

Figure 11. Radiographs taken right after surgery revealed signiﬁcant skeletal changes and better chin projection in the soft tissue proﬁle.

Figure 12. Superimposed tracings showed that after the tripod advancement surgery, the lower ﬁrst molar region had a small amount of open bite. The
posterior occlusion will be settled with orthodontics.

Figure 13. Extraoral photographs after TMAS.
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Figure 14. Orthodontics on lower dentition after TMAS. In this stage, short vertical elastics can be utilized to promote the leveling of lower posterior
teeth.

becoming an ovoid arch form. At 6 months after
treatment, follow-up records showed stable occlusion and pleasing esthetics (Figures 23 and 24).

DISCUSSION
A vertical dimensional control should be the main
concern of treating this Class II malocclusion with a
receded chin. Interdisciplinary management was
implemented in this case. Orthodontic management
was to normalize retroclined upper incisors, and a
speciﬁc orthognathic surgery TMAS was performed
for mandibular advancement. These procedures
were performed with efﬁcacy without compromising esthetics, function, and stability.
Figure 16. Cervical length (CL) of 35 mm was insufﬁcient before
treatment, which was increased after treatment (b).

Etiology of deep bite and treatment strategies
In this case, the etiology of the deep bite can be
concluded as follows: First, the mandible was underdeveloped, especially at the anterior incisor region, followed by congenitally missing two lower
central incisors in the front because of the lack of

alveolar bone growth at this region. Second, a
slightly short corpus can lead to a retropositioned
mandible (Figure 5). Third, severe overeruption of
the upper incisors hindered the mandibular growth.

Figure 15. At ﬁnishing, an improved proﬁle was shown, with proper facial proportions.
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Figure 17. Post-treatment intra-oral photographs. Class I canine and molar relationship were obtained. Optimal overjet, overbite and good interdigitation of teeth were exhibited right after de-bonding.

However, the lower incisor had an occlusal stop
without severe overeruption before the treatment.
The intrusion of the lower incisors was therefore
avoided; after the mandible was moved forward
with TMAS ﬁrst, leveling of the curve of Spee was
then performed (Figure 19).
In this case, the treatment strategies of deep bite
correction involved the following steps: (1) overtreatment of upper incisor intrusion to avoid posttreatment relapse in the ﬁrst year, (2) enhance the
distance of molar advancement to correct overjet
and overbite simultaneously during TMAS, and (3)
retraction and extrusion of the upper incisor during
upper arch space closure (Figure 19).

The upper incisors were tipped forward toward
the labial direction and largely intruded by 4 mm,
while the upper molars were extruded slightly by
the reactive force from the intrusion arch
(Figure 10). Arch expansion and incisor ﬂaring
should be avoided, and arch coordination was easily
obtained with orthodontics (Figure 22).
Those outcomes were suitable for the forward
mandibular landing with surgery. No stretch reﬂex

Single jaw surgery instead of 2-jaw surgery to
correct the deep bite
In this adult patient, an euryprosopic facial
pattern was largely expressed with reduced lower
anterior facial height. The upper molars were
slightly undererupted initially (Table 1), and no
surgical intervention such as Le Fort I was
required to correct them. The accompanying
anterior deep bite was well eliminated in both
orthodontic and surgical methods. In the upper
arch, the impacted canine and opposite upper
premolar were extracted,6 and auxiliary intrusion
arch was viable in increasing posterior maxillary
dentoalveolar height and leveling of the upper
central incisors simultaneously (Figure 7). The
upper molars needed only a slight extrusion to
satisfy the proper vertical heights. Mild vertical
maxillary deﬁciency could then be solved easily by
orthodontic measurement.

Figure 18. Radiographs taken after active post-surgical orthodontics and
de-bonding.
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Figure 19. Superimpositions and occlusograms.

of the masticatory muscles was involved during
TMAS surgery. Thus, the relapse rate can be low in
the present case, and the vertical dimension was
kept from the beginning till the end by orthodontists
and oral surgeons (Figures 6 and 12, Table 1).
Differential diagnosis with Class II division 2
malocclusion
In this patient, the pattern of upper incisor
crowding was more or less similar to those of Class
II division 2, and the differentiation between the two
was made before the diagnosis. The characteristic
features of these two malocclusions were learned
from two aspects. Such as, ﬁrst, an occlusal stop of
the incisors should be existed in Class I or Class II
division 1 malocclusions. With Class II division 2,
the lack of an occlusal stop of the incisor often
caused overeruption of the lower incisors and
created a more severe, completed overbite.7 Second,
the vertical location of the stomion was useful for
discrimination. In some cases of Class II division 2,
over elongation of the lower incisor would reduce
the level of the stomion lower than the lower incisor
edge by 1e2 mm. The elongated and retroclined
upper incisors enhance the possibilities of a gummy
smile and deep overbite and further aggravate with
very hyperactive perioral musculature. The lips of
division 2 cases contact tightly, and the stomion
level is usually extremely high up to 4e5 mm above
the upper incisor edge.8 It is the strong lower lip that

Figure 20. Post-treatment anteroposterior (PA) cephalometric ﬁlm.

exerts a great force on both the upper and lower
incisors in Class II division 2 cases.
As shown in Figures 1 and 4b, the incisor
appearance of the patient was normal, the overeruption of the upper incisors was mild, and the
stomion was located about 3 mm higher than the
upper incisor edge.
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Figure 21. Pre-treatment anteroposterior cephalometric tracing shown in a, and post-treatment in b. Facial index (FI) changed from euryprosopic to
mesoprosopic (FI ¼ 85e89.9%). The improvement of facial asymmetry can be seen in PA cephalometric evaluation.

Figure 22. Arch width (in red) and depth (in blue) are measured and compared. No change of arch depths was noted after surgery.

Tripod mandibular advancement surgery (TMAS)

surgery, the advancement of the incisor was greater
than that of the pogonion. Thus, the lower anterior
facial height increased.
TMAS is indicated for Class II division 2 or Class
II division 1 with short lower anterior facial height,
retruded mandible or underdeveloped mandible in
nongrowing adults, and severe deep bite. As advantages, TMAS included a simple surgical procedure, lower cost, efﬁcient, less relapse, and greater
proﬁle improvement. As regards stability, an
opening clockwise rotation of the mandible can be
more stable than a closing rotation.

Posterior molar occlusion was not yet established
at the ﬁrst phase of the treatment (Figure 10). The
upper molars were almost holding to their initial
vertical position. The importance of not to level the
curve of Spee ﬁrst in preparation of the TMAS is
that the already elongated lower incisor edge can be
utilized as occlusal plane guidance.
The TMAS encompassed protraction of the toothbearing distal segment with some downward rotation to establish better overbite, and overjet. With
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Figure 23. Facial and intraoral photographs, taken six months after retention. The occlusion was stable during retention.

Figure 24. After six months of retention.

Genioplasty

The addition of a chin projection had improved
the facial proﬁle of the patient and chin deviation.
The menton can be repositioned in three dimension
(Figure 21).

Genioplasty leads to an esthetic improvement of
the chin, and the pogonion moved largely forward.
A forward growth rotation of the mandible may
result in a more prominent chin projection in people
with normal mandibular size,9 but this did not occur
in this case because of the underdeveloped
mandible. A sliding genioplasty, therefore, moved
in both forward and downward directions, which
were feasible for reshaping of a less developed
symphysis caused by missing deciduous lower
central incisors.10

Orthodontic extrusion and vertical dimensional
control after TMAS
Although a Class II malocclusion was often
regarded as a sagittal jaw discrepancy, the vertical
effect of the lack of a lower molar elongation should
be always taken into consideration. The anterior
deep overbite was corrected by a lower posterior
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Table 2. Tooth number and size (mm) were adopted from FDI World Dental Federation notation (norm values15).
FDI tooth number

16

15

14

13

12

11

21

22

23

24

25

26

Norm
Patient

10.0
10.0

6.8
6.5

7.3
7.5

7.8
8.5

6.9
7.0

8.4
9.5

8.4
9.5

6.9
7.0

7.8
x

7.3
8.0

6.8
7.0

10.0
10.5

FDI tooth number

46

45

44

43

42

41

31

32

33

34

35

36

Norm
Patient

10.8
10.5

7.0
7.0

7.1
8.0

6.9
7.5

5.9
5.5

5.3
x

5.3
x

5.9
5.5

6.9
7.5

7.1
8.0

7.0
7.0

10.8
11.0

Bolton ratio

anterior

overall

Norm
patient

77.2 ± 1.65%
84.8%

91.3 ± 1.91%
92.8%

CONCLUSION

molar eruption and largely beneﬁted after the
TMAS at this stage.11 Based on the cephalometric
superimposition; a large amount of tooth extrusion
occurred at the lower molars (Figure 19).

The combination of orthodontic treatment and
orthognathic surgery makes it possible to treat dentoskeletal imbalances in adult patients. TMAS can
increase the lower anterior facial height and change
the occlusal plane. In this case, orthodontic mechanics
and a well-planned single-jaw surgery improved the
patient's facial appearance and occlusion.

Other consideration and speculations
Missing teeth frequently persist with both
skeletal and dental abnormalities. The report
pointed out craniofacial anomalies in patients
with hypodontia involving a decreased jaw size,
an underdeveloped maxillomandibular complex,
or a shorter vertical facial dimension.12 In this
case, the retropositioned mandible originating
from a slightly underdeveloped corpus could be
the results of congenital missing of two lower
central incisors in the front.
With an extreme and exaggerated depth of the
curve of Spee, such as in some short face cases,
other surgical measurements should be considered
instead. The causative factor of a deep bite can be
traced to jawbone discrepancy and overactive oral
muscles. To prevent unwanted side effects and
relapse, it should be borne in mind that every
1 mm of the curve of Spee leveling will result in a
0.6e1 mm increase in arch length and 4 of lower
incisor proclination.13 This can lead to lower
incisor ﬂaring and thus change the vertical stop in
incisors in postsurgical orthodontics.
In Table 2, the sizes of the bilateral lower canine,
lower ﬁrst premolars, bilateral upper central incisors, and upper canines were larger than the
normal sizes in their mesiodistal dimensions. The
agenesis of the two lower central incisors might
cause local compensatory growth and increase the
size of the neighboring tooth buds.14 Therefore,
inappropriate Bolton ratio and amounts of overjet
and overbite, which affect the occlusion outcomes,
can be suspected. Interproximal reduction and
tooth reshaping at the lower anterior teeth and
upper left premolar were indicated.
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